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STUDY NUMBER 8505 

EXECUTIVE SUMMARY 

The following summarizes the results of chronic exposure bioassays during March 
2000 on soil samples provided by Roy F. Weston, Incorporated of Delran, New Jersey. Soils 
were evaluated using the earthworm, Eisenia foetida. 
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EVALUATION OF TOXICITY OF SOIL SAMPLES 
TO THE EARTHWORM, Eisenia foetida 

MARCH 2000 

U.S. EPA Project 0002-L01 

1.0 INTRODUCTION 

Toxicity tests expose groups of organisms to environmental samples and a laboratory 
control for a specified period to assess potential impact on survival and growth. The data are 
used to determine the relative toxicity of samples as compared to field reference sample sites. 

This report presents the results of toxicity tests on five (5) soil samples provided by Roy 
F. Weston, Incorporated, Delran, New Jersey. Biological testing was based on programs and 
protocols developed by the US EPA (1989) and ASTM (1996). The toxicity of the samples was 
determined by conducting 14 day exposure assays with the earthworm, Eisenia foetida. All 
assays were performed at EnviroSystems, Incorporated (ESI), Hampton, New Hampshire. 

2.0 MATERIALS AND METHODS 

2.1 General Methods, Biological Evaluations 

Toxicological and analytical protocols used in this program follow procedures outlined 
in Protocol for Short Term Toxicity Screening of Hazardous Waste Sites (EPA 1989), Aquatic 
Toxicology and Risk Assessment: Volume 11.05 (ASTM 1996) and Standard Methods for the 
Examination of Water and Wastewater (APHA 1991). These protocols provide standard 
approaches for physical and chemical analysis and for the evaluation of toxicological effects 
of soils to terrestrial organisms. 

2.2 Test Species 

Earthworms (E. foetida) were obtained from a single commercial supply source, Happy 
D Ranch Worm Farm, Visalia, California. Worms were maintained in composted soil. During 
culture and acclimation, worms were fed a commercially prepared ration identified as "Magic 
Worm Food." Temperature during culture was maintained at approximately 20°C. Worms 
used in the assay were adults with a well-developed clitellum. 

Roy F. Weston, Incorporated, U.S. EPA Project 0002 -L01, March 2000. 
ESI Study Number 8505. 
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2.3 Test Samples 

A total of five (5) soil samples were received for testing on February 15, 2000. 
Samples were identified as "SS-34," "SS-35," "SS-36," "SS-37" and "BG-04." Samples were 
collected on February 14, 2000 and placed in 5 gallon plastic buckets. After the samples 
were received they were stored at 4°C in a secure sample storage area. Samples were 
warmed to the appropriate test temperature prior to testing. 

2.4 Eisenia foetida Toxicological Evaluation Protocol 

2.4.1 Sample Preparation 

At the time of receipt all samples were visually inspected and the presence of "Free 
Water or standing water in the sample notes. Samples containing free water were air dried, 
at room temperature for 24 hours to reduce excess water, prior to further analysis. Prior to 
testing, moisture content, water holding capacity and pH were measured on each sample. 
Samples were then identified as to those that needed adjustments (drying or addition of water) 
to achieve a moisture content equal to approximately 70% of the soil's water holding capacity. 

All samples were sieved through a 6-mm stainless steel screen to remove large 
stones, sticks, roots, and man-made material. Prior to placement in the test chambers, the 
moisture content of the sieved samples was adjusted, if necessary. At this time, the pH of the 
soil was adjusted if the pH of the sample was outside the range of 4 to 10 SU. 

Two soils were used as laboratory controls in the earthworm assays. The first was an 
artificial soil prepared according to protocol developed by the EPA (1989). The soil consisted 
of (by dry weight) 10% screened sphagnum peat moss, 20% kaolinite clay and 70% fine silica 
sand. The silica sand was classified as 200 mesh. The peat moss was blended prior to use 
to break-up clods. After blending, the peat moss was screened to remove any large sticks and 
twigs. The moisture content of the soil was adjusted to approximately 30% using moderately 
hard reconstituted water. The pH of the soil was checked to insure values were within the 
range of 4 to 10 SU. 

The second laboratory control soil was a commercially available organic compost. The 
compost, identified as "Coobscook Organic Compost and Planting Soil," is prepared by Coast 
of Maine, Incorporated of Portland, Maine. The product is described as being prepared from 
sphagnum peat moss, stone dust and seaweed. The compost has an organic content of 
70.57%. The compost was used as a culture media for the Eisenia cultures. 

Roy F. Weston, Incorporated, U.S. EPA Project 0002 -L01, March 2000. 
ESI Study Number 8505. 
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2.4.2 Assay Protocol -14 Day 

The earthworm 14 day assay was conducted in a static exposure mode. Survival was 
the endpoint. The assay utilized 10 replicates with 10 worms per replicate. Approximately 200 
g of soil were added to 600 mL glass jars. The jars were covered with lids in which a small 
hole, 1.6 mm diameter, had been placed to allow ventilation. Containers were placed in an 
incubator at 20 ±2°C. Lighting was set at 24 hours illumination. Light intensity was 
approximately 50 foot candles. During the exposure period incubator temperature was 
checked daily and monitored hourly using a data logger, for the duration of the assay. The 
worms were not fed during the assay. Daily observations were made concerning sublethal 
effects. After the counting on day 14 all worms were discarded. 

2.5 Statistical Analysis 

Survival and growth data were analyzed using TOXSTAT® software to determine 
potential significant differences between the treatment and background control. Data sets were 
evaluated to determine homogeneity of sample variances and normality. Data sets were 
normally distributed with homogeneous variances and were evaluated using parametric 
statistical models. Statistical differences were evaluated at <*=0.05. Results were noted as 
statistically different only when the results indicated a potential negative impact as compared 
to the Organic Compost control. 

2.6 Reference Toxicant Evaluation 

As part of the laboratory quality control program, reference toxicant evaluations was 
conducted with the test species used in the assay. These results provide relative health and 
response data while allowing for comparison with historic data sets. A cadmium chloride 
reference toxicant assay conducted on February 25,2000 resulted in a 96 hour EC-50 of 8.24 
mg/L (Binomial Method), as cadmium. This value was within two standard deviations of the 
historic mean for the species. 

2.7 Protocol Deviations 

Review of data associated with the conduct of the project identified no deviations from 
the study protocol. Review of data associated with the artificial soil laboratory control 
treatment suggest that the low pH, within the range specified by the ASTM and EPA protocols, 
in conjunction with the relatively organic content may have been responsible for the low 
survival. As survival in the culture media control exceeded minimum acceptability criteria the 
test organisms were deemed to be healthy and have had no impact on the outcome of the 
assay. 

3.0 RESULTS AND DISCUSSION 

Table 1 provides a summary of survival and growth data for the 14 day exposure 
period. Table 2 provides a summary of sample collection and receipt information. Percent 
moisture, water holding capacity and pH measurements are summarized in Table 3. Support 
data, including copies of laboratory bench sheets and statistical support, are included in 
Appendix A. 

Roy F. Weston, Incorporated, U.S. EPA Project 0002 -L01, March 2000. 
ESI Study Number 8505. 
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Temperatures monitored hourly in the test incubator during the 14 day exposure period 
ranged from 18.96 to 21.48°C with a mean value of 19.34°C. The standard deviation and 
variance for the data set were determined to be 0.178 and 0.032°C, respectively. The 
coefficient of variation was determined to be 0.9% during the 14 day period. The initial loading 
rate for the 14-day study was determined to be 13.5 g/Kg. This value was within the limit of 
25 g/Kg specified by the method. 

3.1 Eisenia foetida 14-Day Exposure Data 

Review of the data at the end of the 14-day exposure period showed there was 74% 
survival in the artificial soil control and 93% survival in the organic compost laboratory control 
soil / culture media. Data from the organic compost control indicates that the test organisms 
were healthy and not impacted by handling. 

Survival in both the "SS-34" soil and "SS-35" soil was 72.0%. Survival was 84% in "SS-
36," 85% in "BG-04, " and 83% in "SS-37." Review of the data showed that survival in 
samples "SS-34" and "SS-35" was significantly different from survival in the organic compost 
control. None of the samples were significantly different from the artificial soil control. Visual 
observation made during the counting showed no sublethal effects in any of the treatments. 

3.2 Summary 

Data collected after 14 days exposure showed that the "SS-34" and "SS-35" soil 
samples showed significant impact on the survival of the worms when compared to the 
organic compost control. Samples "SS-36," "SS-37" and "BG-04" showed no significant 
reduction in survival when compared to the organic compost control. 

4.0 LITERATURE CITED 

APHA. 1991. Standard Methods for the Examination of Water and Wastewater, 18th edition. 
Washington D.C. 

ASTM. 1996. Annual Book of ASTM Standards. Volume 11.05. Standard Guide for 
Conducting a Laboratory Soil Toxicity Test with the Lumbricid Earthworm Eisenia 
foetida. Standard: E1676-95. ASTM, Philadelphia. 

US EPA. 1989. Protocol for Short Term Toxicity Screening of Hazardous Waste Sites. 
EPA/600/3-88/029. 
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TABLE 1. Summary of Earthworm (Eisenia foetida) Survival Data. 
U.S. EPA Project 0002 - L01. March 2000. 

Station 
Number 

ESI 
Suffix 

Exposure 
Mean 

Survival 

Coefficient Significantly 
of Different from 

Variation 
(Da s) 

Laboratory 
Control - B? 

Laboratory Control - A 
(Artificial Soil) 

Laboratory Control - B 
(Culture Media / Compost) 

"SS-34" 

"SS-35" 

"SS-36" 

"SS-37" 

"BG-04" 

-1 

-2 

-3 

-4 

-5 

74.0 

93.0 

72.0 

72.0 

84.0 

85.0 

83.0 

2.20 

0.84 

1.21 

1.84 

1.21 

1.32 

1.62 

Yes 

Yes 

No 

No 

No 

Roy F. Weston, Incorporated, U.S. EPA Project 0002 -L01, March 2000. 
ESI Study Number 8505. 
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TABLE 2. Sample Collection and Receipt Summary. 
U.S. EPA Project 0002- L01. March 2000. 

Station 
Number 

ESI 
Suffix 

Collected 

Date Time 

Received 

Date Time 
Free Water on 

Receipt? 

"SS-34" 

"SS-35" 

"SS-36" 

"SS-37" 

"BG-04" 

-1 

-2 

-3 

-4 

-5 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

1110 

1120 

1130 

1200 

1145 

02/15/00 

02/15/00 

02/15/00 

02/15/00 

02/15/00 

0930 

0930 

0930 

0930 

0930 

No 

Yes* 

Yes* 

No 

No 

TABLE 3. Summary of Physical and Chemical Characteristics. 
U.S. EPA Project 0002 - L01. March 2000. 

Station 
Number 

ESI 
Suffix % Moisture 

Holding 
Capacity 

(mL H2O/100g) 
Soil pH 

(SU) 

Artificial Soil 

Organic Compost 

"SS-34" 

"SS-35" 

"SS-36" 

"SS-37" 

"BG-04" 

-1 

-2 

-3 

-4 

-5 

1.95 

34.31 

31.57 

20.65 

25.76 

24.01 

19.74 

60.6 

80.5 

56.5 

55.9 

40.5 

47.0 

60.0 

5.00 

5.76 

7.65 

7.93 

7.87 

7.46 

5.56 

COMMENTS: 

* Samples with "Free Water" on receipt were air dried before % Moisture was calculated. 

Roy F. Weston, Incorporated, U.S. EPA Project 0002 -L01, March 2000. 
ESI Study Number 8505. 



n x 
'Qx 

Page 7 
< 

TABLE 4. Summary of Reference Toxicant Data. 
U.S. EPA Project 0002 - L01. March 2000. 

Results are Expressed as mg/L Cadmium 

Historic Number of ±1STD ±2 STD 
Species LC-50 Mean Tests Deviation Deviations 

Eisenia foetida 8.24 162.3 4 126.4 252.7 

J 

Roy F. Weston, Incorporated, U.S. EPA Project 0002 -L01, March 2000. 
ESI Study Number 8505. 
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Eisenia foetida Acute Assay 

STUDY NUMBER: 8505 
CLIENT: Roy F. Weston 

DAYO: 
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Eisenia foetida Acute Assay 

STUDY NUMBER: 8505 
CLIENT: Roy F. Weston 

DAY 14: 
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Eisenia foetida Bioaccumulation Assay 
STUDY NUMBER: 8505R CLIENT: Roy F. Weston 'VCl: 
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Title: 
File: 

8505 RFW E. FOETIDA SURVIVAL 
8505sv Transform: 

ANOVA Table 

ARC SINE(SQUARE ROOT(Y)) 

SOURCE DF 

Between 6 

Within (Error) 63 

SS 

0.6528 

1.6819 

MS 

0.1088 

0.0267 

F 

4.0756 

Total 69 2.3347 

(p-value = 0.0016) 

Critical F = 3.1028 
= 2.2464 

Since 

(alpha = 0 

F > Critical F REJECT Ho 

(alpha = 0.01, df = 6,63) 
• 05, df = 6,63) 

All equal (alpha = 0.05) 

Title: 
File: 

8505 RFW E. FOETIDA SURVIVAL 
8505SV 

Dunnett's Test 

Transform: 

TABLE 1 OF 2 

ARC SINE(SQUARE ROOT(Y)) 

Ho: ControKTreatment 

GROUP IDENTIFICATION 

1 COMPOST 
2 ARTIFICIAL 
3 SS-34 
4 SS-35 
5 SS-36 
6 BG-04 
7 SS-37 

TRANSFORMED 
MEAN 

1.3022 
1.0538 
1.0191 
1.0264 
1.1733 
1.1901 
1.1675 

MEAN CALCULATED IN 
ORIGINAL UNITS 

TRANS 
T STAT 

0, 
0 ,  
0 ,  
0 ,  
0 ,  
0 ,  
0 ,  

9300 
7400 
7200 
7200 
8400 
8500 
8300 

SIG 
0.05 

3.3992 * 
3.8733 * 
3.7731 * 
1.7634 
1.5337 
1.8429 

Dunnett critical value = 2.3400 (1 Tailed, alpha = 0.05, df [usedl = 6,60) 
(Actual dr = 6,63) 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv Transform: ARC SINE(SQUARE ROOT(Y)) 

Dunnett's Test - TABLE 2 OF 2 Ho:ControlcTreatment 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 COMPOST 10 
2 ARTIFICIAL 10 0.1107 11.9 0.1900 
3 SS-34 10 0.1107 11.9 0.2100 
4 SS-35 10 0.1107 11.9 0.2100 
5 SS-36 10 0.1107 11.9 0.0900 
6 BG-04 10 0.1107 11.9 0.0800 
7 SS-37 10 0.1107 11.9 0.1000 



Title; 8505 RFW E. FOETIDA SURVIVAL 
File; 8505sv Transform: 

CS, 

A 
ARC SINE (SQUARE ROOT(Y)*) 

Summary Statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 

1 
2 
3 
4 
5 
6 
7 

COMPOST 10 1.1071 1.4120 1.3022 
ARTIFICIAL 10 0.6847 1.4120 1.0538 

SS-34 10 0.8861 1.2490 1.0191 
SS-35 10 0.7854 1.4120 1.0264 
SS-36 10 0.9912 1.4120 1.1733 
BG-04 10 0.9912 1.4120 1.1901 
SS-37 10 0.8861 1.4120 1.1675 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 COMPOST 0.0161 0.1269 0.0401 9.7432 
2 ARTIFICIAL 0.0416 0.2039 0.0645 19.3511 
3 SS-34 0.0120 0.1094 0.0346 10.7326 
4 SS-35 0.0299 0.1730 0.0547 16.8571 
5 SS-36 0.0233 0.1525 0.0482 12.9975 
6 BG-04 0.0264 0.1626 0.0514 13.6647 
7 SS-37 0.0376 0.1939 0.0613 16.6073 



Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv Transform: ARC SINE(SQUARE ROOT(Y)) 

Chi-Square Test for Normality 

Actual and Expected Frequencies 

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5 

EXPECTED 4.6900 16.9400 26.7400 16.9400 4.6900 
OBSERVED 3 .16 33 13 5 

Chi-Square = 3.0635 (p-value = 0.5473) 

= 13.277 (alpha =0.01 , df 
= 9.488 (alpha =0.05 , df 

Critical Chi-Square = 13.277 (alpha =0.01 , df = 4j 

Data PASS normality test;(alpha = 0.01). Continue analysis. 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv Transform: ARC SINE(SQUARE ROOT(Y)) 

Shapiro - Wilk's Test for Normality 

******** Shapiro - Wilk's Test is aborted ******** 

This test can not be performed because total number of replicates 
is greater than 50. 

Total number of replicates = 70 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's Test for Homogeneity of Variance 

Calculated B1 statistic = 4.8004 (p-value = 0.5697) 

Data PASS B1 homogeneity test at 0.01 level. Continue analysis. 

Critical B = 16.8119 (alpha = 0.01, df = 6) 
= 12.5916 (alpha = 0.05, df = 6) 



Title: 
File; 

8505 RFW E. FOETIDA SURVIVAL 
8505SV2 Transform; 

ANOVA Table 

'•p'1 
!/•$ n 

ARC SINE (SQUARE ROOT (•¥) ) 

SOURCE DF 

Between 6 

Within (Error) 63 

SS 

0.6528 

1.6819 

MS 

0.1088 

0.0267 

F 

4.0756 

Total 69 2.3347 

(p-value = 0.0016) 

Critical F = 3.1028 
= 2.2464 (alpha = 0.05j df = 6^63 

(alpha = 0.01, df = 6,63j 

Since F > Critical F REJECT Ho: All equal (alpha = 0.05) 

Title: 
File: 

8505 RFW E. FOETIDA SURVIVAL 
8505sv2 Transform: 

Dunnett's Test TABLE 1 OF 2 

ARC SINE(SQUARE ROOT(Y)) 

Ho:ControlcTreatment 

GROUP IDENTIFICATION 

1 artificial 
2 compost 
3 SS-34 
4 SS-35 
5 SS-36 
6 BG-04 
7 SS-37 

TRANSFORMED 
MEAN 

1.0538 
1.3022 
1.0191 
1.0264 
1.1733 
1.1901 
1.1675 

MEAN CALCULATED IN 
ORIGINAL UNITS 

0.7400 
0.9300 
0.7200 
0.7200 
0.8400 
0.8500 
0.8300 

TRANS 
T STAT 

-3.3992 
0.4741 
0.3739 

-1.6359 
-1.8655 
-1.5564 

SIG 
0. 05 

Dunnett critical value =2.3400 (1 Tailed, alpha = 0, 05, df [used! = 6,60) 
(Actual df = 6,63) 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv2 Transform: ARC SINE(SQUARE ROOT(Y)) 

Dunnett's Test - TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 artificial 10 
2 compost 10 0.1589 21.0 -0.1900 
3 SS-34 10 0.1589 21.0 0.0200 
4 SS-35 10 0.1589 21.0 0.0200 
5 SS-36 10 0.1589 21.0 -0.1000 
6 BG-04 10 0.1589 21.0 -0.1100 
7 SS-37 10 0.1589 21.0 -0.0900 



Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv2 Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 

1 artificial 10 0.6847 1.4120 1.0538 
2 compost 10 1.1071 1.4120 1.3022 
3 SS-34 10 0.8861 1.2490 1.0191 
4 SS-35 10 0.7854 1.4120 1.0264 
5 SS-36 10 0.9912 1.4120 1.1733 
6 BG-04 10 0.9912 1.4120 1.1901 
7 SS-37 10 0.8861 1.4120 1.1675 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv2 Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 artificial 0.0416 0.2039 0.0645 19.3511 
2 compost 0.0161 0.1269 0.0401 9.7432 
3 SS-34 0.0120 0.1094 0.0346 10.7326 
4 SS-35 0.0299 0.1730 0.0547 16.8571 
5 SS-36 0.0233 0.1525 0.0482 12.9975 
6 BG-04 0.0264 0.1626 0.0514 13.6647 
7 SS-37 0.0376 0.1939 0.0613 16.6073 



Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv2 Transform: 

Chi-Square Test for Normality 

ARC SINE (SQUARE1 RbOT (Y) ) 

INTERVAL 

EXPECTED 
OBSERVED 

<-1.5 

4.6900 
3 

Actual and Expected Frequencies 

-1.5 to <-0.5 -0.5 to 0.5 

16.9400 
16 

26.7400 
33 

>0.5 to 1.5 

16.9400 
13 

>1.5 

4.6900 
5 

Chi-Square = 3.0635 (p-value = 0.5473) 

Critical Chi-Square = 13.277 (alpha = 0.01 , df = 4) 
= 9.488 (alpha = 0.05 , df = 4) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505sv2 Transform: ARC SINE(SQUARE ROOT(Y)) 

Shapiro - Wilk's Test for Normality 

******** Shapiro - Wilk's Test is aborted ******** 

This test can not be performed because total number of replicates 
is greater than 50. 

Total number of replicates =70 

Title: 8505 RFW E. FOETIDA SURVIVAL 
File: 8505SV2 Transform: ARC SINE(SQUARE ROOT(Y)) 

Bartlett's Test for Homogeneity of Variance 

Calculated B1 statistic = 4.8004 (p-value = 0.5697) 

Data PASS B1 homogeneity test at 0.01 level. Continue analysis. 

Critical B = 16.8119 (alpha = 0.01, df = 6) 
= 12.5916 (alpha = 0.05, df = 6) 



Channel 1 Statistics 

Sample Period 
Start 24-Feb-OO 18:06:00. 

Range : 0.000 to 30.000 degC 
Minimum Value : 18.960 degC 
Maximum Value : 21.480 degC 
Mean : 19.343 degC 
Standard Deviation : 0.178 
Variance : 0.032 

Finish 28-Mar-00 14:06:00. 

at 13-Mar-00 07:06:00 
at 24-Feb-OO 18:06:00 

Channel Readings 

Data file - 8505EF 

Logger details: 
Logger number : 
Logger type : 

Run details: 
Site ID : 
Run number g 
Channels used : 
Recording interval : 
Recording period : 

Start : 
Finish : 

Readings per channel: 

10076 
8-bit 

1 
1 
0 0 : 6 0 : 0 0 .  

24-Feb-OO 17:06:00, 
29-Mar-00 14:06:00, 
814 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

C>-
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
B5 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 

27-Feb-00 
27-Feb-00 
27-Feb-00 
27-Feb-00 
27-Feb-00 
27-Feb-00 
27-Feb-00 
28-Feb-00 
28-Feb-00 
28-Feb-OO 
28-Feb-00 
28-Feb-00 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
2B-Feb-00 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
28-Feb-OO 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
29-Feb-00 
01-Mar-00 
01-Mar-00 
01-Har-00 
01 -Mar-00 
01-Mar-00 
01 -Mar-00 
01-Mar-00 
01-Mar-00 
01-Mar-00 
01-Mar-00 
01-Mar-00 
01-Mar-00 
01-Mar-00 
01-Mar-00 
01-Mar-00 
01 -Mar-00 
01-Mar-00 
01-Mar-00 
01 -Mar-00 
01-Mar-00 

17:06:00. 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 
18:06:00. 
19:06:00. 

19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.560 
19.560 
19.560 
19.560 
19.560 
19.560 
19.560 
19.560 
19.440 
19.440 
19.320 
19.320 
19.320 
19.320 
19.320 
19.200 
19.320 
19.320 
19.320 
19.200 
19.200 
19.200 
19.200 
19.200 
19.200 
19.320 
19.320 
19.320 
19.320 
19.320 
19.440 
19.440 
19.440 
19.440 
19.440 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.440 
19.440 
19.440 
19.440 
19.560 
19.560 
19.440 
19.440 
19.440 

148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 

01-Mar 
01-Mar 
01-Mar 
01-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar-
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar 
02-Mar' 
02-Mar-
02-Mar' 
02-Mar-
02-Mar 
02-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar-
03-Mar-
03-Mar-
03-Mar-
03-Mar-
03-Mar-
03-Mar-
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
03-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 
04-Mar 

00 
00 

•00 20:06:00. 
•00 21:06:00. 
•00 22:06:00. 
00 23:06:00. 

•00 00:06:00. 
00 01:06:00. 
00 02:06:00. 
00 03:06:00. 
00 04:06:00. 
00 05:06:00. 
00 06:06:00. 
00 07:06:00. 
00 08:06:00. 
00 09:06:00. 
00 10:06:00. 

11:06:00. 
12:06:00. 

-00 13:06:00. 
-00 14:06:00. 
-00 15:06:00. 
-00 16:06:00. 
-00 17:06:00. 
-00 18:06:00. 
•00 19:06:00. 
-00 20:06:00. 
-00 21:06:00. 
•00 22:06:00. 
-00 23:06:00. 
•00 00:06:00. 
•00 01:06:00. 
-00 02:06:00. 
•00 03:06:00. 
•00 04:06:00. 
•00 05:06:00. 
•00 06:06:00. 
•00 07:06:00. 
00 08:06:00. 
00 09:06:00. 
00 10:06:00. 
00 11:06:00. 
00 12:06:00. 

13:06:00. -00 
-00 14:06:00. 
00 
00 
00 

15:06:00. 
16:06:00. 
17:06:00. 

00 18:06:00. 
00 19:06:00. 
00 20:06:00. 
00 21:06:00. 
00 22:06:00. 
00 23:06:00. 
00 00:06:00. 
00 01:06:00. 
00 02:06:00. 
00 03:06:00. 
00 04:06:00. 

-00 05:06:00. 
-00 06:06:00. 
•00 07:06:00. 
00 08:06:00. 

•00 09:06:00. 
•00 10:06:00. 
00 11:06:00. 
00 12:06:00. 
00 13:06:00. 
00 14:06:00. 

-00 15:06:00. 
-00 16:06:00. 
00 17:06:00. 
00 18:06:00. 
00 19:06:00. 

-00 20:06:00. 
00 21:06:00. 
00 22:06:00. 



448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 

14-Mar-
14-Mar 
14-Mar-
14-Mar 
14-Mar-
14-Mar-
14-Mar-
14-Mar-
14-Mar 
14-Mar 
14-Mar 
14-Mar 
14-Mar-
14-Mar 
14-Mar 
14-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar 
15-Mar1 
15-Mar' 
15-Mar' 
15-Mar' 
15-Mar-
15-Mar-
15-Mar-
15-Mar-
15-Mar-
15-Mar-
15-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar-
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
16-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 
17-Mar 

00 08:06:00. 
00 09:06:00. 

10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 

-00 16:06:00. 
00 17:06:00. 
00 18:06:00. 
00 19:06:00. 
00 20:06:00. 

•00 21:06:00. 
-00 22:06:00. 
•00 23:06:00. 
•00 00:06:00. 
-00 01:06:00. 
-00 02:06:00. 
-00 03:06:00. 
-00 04:06:00. 
•00 05:06:00 
00 06:06:00. 
00 07:06:00. 
00 08:06:00. 
00 09:06:00. 
00 10:06:00. 
00 11:06:00 
00 12:06:00 
00 13:06:00. 

14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 

-00 18:06:00. 
•00 19:06:00. 
-00 20:06:00. 
-00 21:06:00. 
-00 22:06:00. 
-00 23:06:00. 
-00 00:06:00. 
00 01:06:00. 
00 02:06:00. 
00 03:06:00. 
00 04:06:00. 
00 05:06:00. 
00 06:06:00. 
00 07:06:00. 
00 08:06:00. 
00 09:06:00. 
00 10:06:00. 
00 11:06:00. 

-00 12:06:00. 
-00 13:06:00. 
-00 14:06:00. 
-00 15:06:00. 
00 16:06:00. 
00 17:06:00. 

-00 18:06:00. 
-00 19:06:00. 
-00 20:06:00. 
00 21:06:00. 

-00 22:06:00. 
-00 23:06:00. 
-00 00:06:00. 
-00 01:06:00. 
-00 02:06:00. 
00 03:06:00. 

-00 04:06:00. 
00 05:06:00. 
00 06:06:00. 

-00 07:06:00. 
-00 08:06:00. 
00 09:06:00. 
00 10:06:00. 

19.080 
19.080 
19.080 
19.200 
19.200 
19.320 
19.320 
19.320 
19.560 
19.800 
19.560 
19.560 
19.440 
19.440 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.200 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.440 
19.440 
19.440 
19.440 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.440 
19.440 
19.320 
19.440 
19.440 
19.440 
19.560 
19.560 
19.560 
19.560 
19.560 
19.560 
19.560 
19.680 
19.680 
19.680 
19.560 
19.560 
19.560 
19.440 
19.440 
19.320 
19.320 
19.320 
19.320 
19.320 
19.200 
19.200 
19.320 
19.320 

523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 

17-Mar-00 
17-Mar-00 
17-Mar-OO 
17-Mar-00 
17-Mar-OO 
17-Mar-OO 
17-Mar-OO 
17-Mar-OO 
17-Mar-OO 
17-Mar-OO 
17-Mar-OO 
17-Mar-OO 
17-Mar-OO 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-00 
18-Mar-OO 
18-Mar-00 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
18-Mar-OO 
19-Mar-00 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
19-Mar-OO 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 

11:06:00 
12:06:00 
13:06:00 
14:06:00 
15:06:00 
16:06:00 
17:06:00 
18:06:00 
19:06:00 
20:06:00 
21:06:00 
22:06:00 
23:06:00 
00:06:00 
01:06:00 
02:06:00 
03:06:00 
04:06:00 
05:06:00 
06:06:00 
07:06:00, 
08:06:00, 
09:06:00, 
10:06:00, 
11:06:00, 
12:06:00, 
13:06:00. 
14:06:00. 
15:06:00, 
16:06:00. 
17:06:00, 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 

19.200 
19.200 
19.200 
19.200 
19.200 
19.200 
19.200 
19.200 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
18.960 
19.080 
18.960 
19.080 
19.080 
19.080 
19.080 
18.960 
18.960 
18.960 
19.080 
19.080 
19.080 
19.080 
19.200 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
19.080 
18.960 
19.080 
19.080 
19.080 
19.080 
19.200 
19.200 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 

598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 

20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
20-Mar-00 
21-Mar-00 
21-Mar-00 
21-Mar-00 
21-Mar-00 
21-Mar-00 
21-Mar-OO 
21-Mar-00 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
21-Mar-OO 
22-Mar-OO 
22-Mar-00 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
22-Mar-OO 
23-Mar-00 
23-Mar-00 
23-Mar-OO 
23-Mar-00 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-Mar-OO 
23-MarTOO 
23-Mar-OO 

14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 
16:06:00. 
17:06:00. 
18:06:00. 
19:06:00. 
20:06:00. 
21:06:00. 
22:06:00. 
23:06:00. 
00:06:00. 
01:06:00. 
02:06:00. 
03:06:00. 
04:06:00. 
05:06:00. 
06:06:00. 
07:06:00. 
08:06:00. 
09:06:00. 
10:06:00. 
11:06:00. 
12:06:00. 
13:06:00. 
14:06:00. 
15:06:00. 
16:06:00. 



223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 

P 

298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 

08-Mar 
08-Mar 
08-Mar-
08-Mar-
08-Mar-
08-Mar 
08-Mar 
08-Mar 
08-Mar-
08-Mar-
08-Mar-
08-Mar-
08-Mar 
08-Mar-
08-Mar-
08-Mar 
08-Mar 
08-Mar 
08-Mar 
08-Mar 
08-Mar-
08-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar 
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
09-Mar-
10-Mar-
10-Mar-
10-Mar-
10-Mar-
10-Mar-
10-Mar-
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
10-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 

00 02: 
00 03: 
00 04: 
00 05: 
00 06: 
00 07: 
00 08: 
00 09: 
00 10: 
00 11: 
00 12: 
00 13: 

•00 14: 
00 15: 
00 16: 
00 17: 
00 18: 
00 19: 
00 20: 
00 21: 
00 22: 

-00 23 
-00 00: 
-00 01: 
-00 02: 
-00 03 
-00 04 
-00 05 
-00 06 
-00 07 
-00 08 
-00 09 
-00 10 
-00 11 
-00 12 
-00 13 
-00 14 
-00 15: 
•00 16: 
•00 17: 
•00 18: 
•00 19: 
•00 20: 
•00 21: 
•00 22: 
•00 23: 
-00 00: 
•00 01: 
-00 02 
•00 03 
•00 04 
•00 05 
-00 06 
00 07 
00 08 
00 09 

-00 10 
-00 11 
-00 12 
-00 13 
00 14 

-00 15 
00 16 

-00 17 
-00 18 
-00 19 
00 20 
00 21 
00 22 

-00 23 
-00 00 
-00 01 
00 02 
00 03 
00 04 

06:00 
06:00 
06:00, 
06:00, 
06:00, 
06:00. 
06:00, 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 

:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
06:00. 

:06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 
06:00. 

:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
06:00. 

:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
:06:00. 
06:00. 

:06:00. 
:06:00. 

19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.320 
19.440 
19.320 
19.320 
19.440 
19.440 
19.440 
19.560 
19.560 
19.560 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.680 
19.560 
19.560 
19.560 
19.440 
19.440 
19.320 
19.320 
19.440 
19.320 
19.440 
19.440 
19.440 
19.440 
19.440 
19.440 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 
19.320 

373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 

11-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 

-00 05:06:00. 
-00 06:06:00. 
-00 07:06:00. 
-00 08:06:00. 
-00 09:06:00. 
00 10:06:00. 
00 11:06:00. 
00 12:06:00. 

1 1 -

11-
1 1 -

1 1 -

1 1 -

Mar 
Mar 
Mar 
Mar 
Mar 

11-Mar 
11-Mar 
11-Mar 
11-Mar 
11-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar 
12-Mar-
12-Mar-
12-Mar-
12-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar-
13-Mar 
13-Mar 
13-Mar 
13-Mar 
13-Mar 
13-Mar 
13-Mar 
13-Mar 
14-Mar-
14-Mar-
14-Mar-
14-Mar-
14-Mar-
14-Mar-
14-Mar 
14-Mar 

00 
00 

13:06:00 
14:06:00 

-00 15:06:00, 
-00 16:06:00, 
-00 17:06:00, 
00 18:06:00, 

-00 19:06:00, 
-00 20:06:00, 
•00 21:06:00. 
00 22:06:00. 
00 23:06:00. 
00 00:06:00. 
00 01:06:00. 

-00 02:06:00. 
•00 03:06:00. 
•00 04:06:00, 
•00 05:06:00. 
-00 06:06:00. 
•00 07:06:00. 
-00 08:06:00. 
00 09:06:00. 
-00 10:06:00. 
•00 11:06:00. 
•00 12:06:00. 
00 13:06:00. 
00 14:06:00. 

15:06:00. •00 
•00 16:06:00. 
•00 17:06:00. 
-00 18:06:00. 
•00 19:06:00. 
-00 20:06:00. 
•00 21:06:00. 
-00 22:06:00. 
-00 23:06:00. 
-00 00:06:00. 
-00 01:06:00. 
-00 02:06:00. 
-00 03:06:00. 
00 04:06:00. 
-00 05:06:00. 
00 06:06:00. 
-00 07:06:00. 
-00 08:06:00. 
-00 09:06:00. 
00 10:06:00. 
-00 11:06:00. 
00 12:06:00. 
00 13:06:00. 
00 14:06:00. 
00 15:06:00. 

-00 16:06:00. 
00 
00 
00 

17:06:00. 
18:06:00. 
19:06:00. 

-00 20:06:00. 
-00 21:06:00. 
-00 22:06:00. 
-00 23:06:00. 
-00 00:06:00. 
-00 01:06:00. 

02:06:00. 
03:06:00. 

-00 04:06:00. 
-00 05:06:00. 
r00 06:06:00. 
-00 07:06:00. 



673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 

23-Mar-00 17:06:00. 19.320 
23-Mar-00 18:06:00. 19.320 
23-Mar-OO 19:06:00. 19.320 
23-Mar-00 20:06:00. 19.320 
23-Mar-OO 21:06:00. 19.320 
23-Mar-00 22:06:00. 19.320 
23-Mar-OO 23:06:00. 19.320 
24-Mar-00 00:06:00. 19.320 
24-Mar-00 01:06:00. 19.320 
24-Mar-OO 02:06:00. 19.200 
24-Mar-OO 03:06:00. 19.200 
24-Mar-OO 04:06:00. 19.200 
24-Mar-OO 05:06:00. 19.200 
24-Mar-OO 06:06:00. 19.200 
24-Mar-OO 07:06:00. 19.200 
24-Mar-OO 08:06:00. 19.200 
24-Mar-OO 09:06:00. 19.200 
24-Mar-OO 10:06:00. 19.200 
24-Mar-OO 11:06:00. 19.320 
24-Mar-OO 12:06:00. 19.320 
24-Mar-OO 13:06:00. 19.320 
24-Mar-OO 14:06:00. 19.320 
24-Mar-OO 15:06:00. 19.320 
24-Mar-OO 16:06:00. 19.320 
24-Mar-OO 17:06:00. 19.320 
24-Mar-OO 18:06:00. 19.320 
24-Mar-OO 19:06:00. 19.320 
24-Mar-OO 20:06:00. 19.320 
24-Mar-OO 21:06:00. 19.320 
24-Mar-OO 22:06:00. 19.320 
24-Mar-OO 23:06:00. 19.320 
25-Mar-OO 00:06:00. 19.320 
25-Mar-OO 01:06:00. 19.320 
25-Mar-OO 02:06:00. 19.200 
25-Mar-OO 03:06:00. 19.200 
25-Mar-OO 04:06:00. 19.200 
25-Mar-OO 05:06:00. 19.200 
25-Mar-OO 06:06:00. 19.200 
25-Mar-OO 07:06:00. 19.200 
25-Mar-OO 08:06:00. 19.200 
25-Mar-OO 09:06:00. 19.200 
25-Mar-OO 10:06:00. 19.320 
25-Mar-OO 11:06:00. 19.320 
25-Mar-OO 12:06:00. 19.320 
25-Mar-OO 13:06:00. 19.440 
25-Mar-OO 14:06:00. 19.440 
25-Mar-OO 15:06:00. 19.440 
25-Mar-OO 16:06:00. 19.440 
25-Mar-OO 17:06:00. 19.440 
25-Mar-OO 18:06:00. 19.440 
25-Mar-OO 19:06:00. 19.440 
25-Mar-OO 20:06:00. 19.440 
25-Mar-OO 21:06:00. 19.440 
25-Mar-OO 22:06:00. 19.440 
25-Mar-OO 23:06:00. 19.440 
26-Mar-00 00:06:00. 19.440 
26-Mar-00 01:06:00. 19.440 
26-Mar-00 02:06:00. 19.440 
26-Mar-00 03:06:00. 19.440 
26-Mar-OO 04:06:00. 19.440 
26-Mar-00 05:06:00. 19.440 
26-Mar-OO 06:06:00. 19.440 
26-Mar-OO 07:06:00. 19.440 
26-Mar-OO 08:06:00. 19.440 
26-Mar-OO 09:06:00. 19.440 
26-Mar-OO 10:06:00. 19.440 
26-Mar-OO 11:06:00. 19.440 
26-Mar-OO 12:06:00. 19.440 
26-Mar-OO 13:06:00. 19.440 
26-Mar-OO 14:06:00. 19.440 
26-Mar-OO 15:06:00. 19.440 
26-Mar-OO 16:06:00. 19.320 
26-Mar-OO 17:06:00. 19.440 
26-Mar-OO 18:06:00. 19.320 
26-Mar-OO 19:06:00. 19.320 

26-Mar-OO 20:06:00. 19.320 
26-Mar-OO 21:06:00. 19.320 
26-Mar-OO 22:06:00. 19.320 
26-Mar-OO 23:06:00. 19.320 
27-Mar-OO 00:06:00. 19.320 
27-Mar-00 01:06:00. 19.320 
27-Mar-OO 02:06:00. 19.320 
27-Mar-OO 03:06:00. 19.320 
27-Mar-OO 04:06:00. 19.320 
27-Mar-OO 05:06:00. 19.320 
27-Mar-OO 06:06:00. 19.320 
27-Mar-OO 07:06:00. 19.320 
27-Mar-OO 08:06:00. 19.320 
27-Mar-OO 09:06:00. 19.320 
27-Mar-OO 10:06:00. 19.320 
27-Mar-OO 11:06:00. 19.320 
27-Mar-OO 12:06:00. 19.320 
27-Mar-OO 13:06:00. 19.440 
27-Mar-OO 14:06:00. 19.440 
27-Mar-OO 15:06:00. 19.440 
27-Mar-OO 16:06:00. 19.440 
27-Mar-OO 17:06:00. 19.440 
27-Mar-OO 18:06:00. 19.440 
27-Mar-OO 19:06:00. 19.440 
27-Mar-OO 20:06:00. 19.440 
27-Mar-OO 21:06:00. 19.440 
27-Mar-OO 22:06:00. 19.440 
27-Mar-OO 23:06:00. 19.440 
28-Mar-00 00:06:00. 19.440 
28-Mar-OO 01:06:00. 19.440 
28-Mar-00 02:06:00. 19.440 
28-Mar-OO 03:06:00. 19.440 
28-Mar-OO 04:06:00. 19.440 
28-Mar-OO 05:06:00. 19.440 
28-Mar-OO 06:06:00. 19.440 
28-Mar-OO 07:06:00. 19.440 
28-Mar-OO 08:06:00. 19.440 
28-Mar-OO 09:06:00. 19.560 
28-Mar-OO 10:06:00. 19.560 
28-Mar-OO 11:06:00. 19.560 
28-Mar-OO 12:06:00. 19.440 
28-Mar-OO 13:06:00. 19.560 
28-Mar-OO 14:06:00. 19.560 

748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 



CLIENT: Roy F. Weston 
ESI #: 850,5 <k 
DATE: 5/\,^/oe ~ 
INITIALS: kdfe ~ 

pH MEASUREMENTS 

NOTES: > 
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CLIENT: Roy F. Weston 
ESI #: 8505 __ 
DATE: '1//C/&0 - ifon/os 
INITIALS: 7CiSfi 

TOTAL ORGANIC CARBON BY LOSS ON IGNITION 

6e\ \ 

Sample 
ID 

Crucible 
ID 

Crucible 
Weight 

(g) 

Crucible + 
Pre-lgnition 

Wt (g) 

Crucible + 
Post-Ignition 

Wt (g) 

Net Ignition 
Weight (g) 

Total Loss 
on Ignition 
(g lost per 
g sample) 

C-0/ybroL X 0-X. MIX &.QH7H 3i . fC2i 1,08*0 0,10 HG 

-I XL 27.W8 3d' H^ZH 37. SC 77 0.  0234 

JJi- ZQ.zd % $ •3S-. S,S2°I 0. 73&j 0.07/3 
-3 -JO- •.1.0167 H.H73Q 0• 23HI 0.  0732 
~Ll V V.°l.Z3l5 31.313Z 31-I07X. 0.  7$C0 0. 0 7^1 

6L^ VI r, 3-3773 33. 61 33^17S Q.Q0H 0. 0001 
Hn -etitck jjz: 1°I.0/M Wl 3. CO 11 -0. ools 0.0OOS 

Date & 
Initials 

Q./\(JoO 
xm 

oji(,/c>o 
7C&P 

277/00 im 
0 -If* T-foti&o 

z/n/co KM 

0 t/zi/ad 

Z//7/SO xea 
) -z/Z-I/MX<& 

COMMENTS: 

Net Ignition Weight = (Crucible + Pre-lgnition Weight) - (Crucible + Post-Ignition Weight) 

Total Loss on Ignition = Net Ignition Weight 
Soil Weight 

Soil weight = (Crucible + Pre-lgnition Weight) - Crucible Weight 



CLIENT: Rov F. Weston 
ESI #: 8505 
DATE: 
INITIALS: 

TOTAL ORGANIC CARBON BY LOSS ON IGNITION 

Sample 
ID 

Crucible 
ID 

Crucible 
Weight 

(g) 

Crucible + 
Pre-lgnition 

Wt (g) 

Crucible + 
Post-Ignition 

Wt (g) 

Net Ignition 
Weight (g) 

Total Loss 
on Ignition 
(g lost per 
g sample) 

•H X •J-Z, X93 7 3 V10 3 7. 7 7S6 0. SQC 7 0. 0SC3 

-s JL a?, mr 37. t$76 37. 09 G I 0. 7 &Q°l 0. 07G0 
&Li i  nzr a $.2 773 7>l£i i7S 2 t£< {  C7  0. ooo d,oo ot 

JL a ?. 37.0% I  ®37. 0810 W 0.0(3 I  W 0. 00/1 

Date & 
Initials 

z/n/o® 
7(6Q 

0//?M & z/z-y/w y(it£ 
'I/7-O-/00 y(M 

fg) -t/ej/io Xtw 
-z/zz/lO XiW 

fe)Z/zi/ae-)OV? 
i/zz/oo 

COMMENTS: 0*„ 7a O-M\3.t5% 

Net Ignition Weight = (Crucible + Pre-lgnition Weight) - (Crucible + Post-Ignition Weight) 

Total Loss on Ignition = Net Ignition Weight 
Soil Weight 

Soil weight = (Crucible + Pre-lgnition Weight) - Crucible Weight 



CLIENT: Roy F. Weston 
ESI #: 8505 

REQUIRED SOIL HYDRATION 

Hydration Water To Be Added (mL/100g) = THWte - %M,s 

THWte = PHYD * WHCts 

THW* 
PHYD 
WHCts 
%NL 

Total Soil Hydration Water Desired in ml_/100g 
Proportion of Hydration Required (0.75) 
Water Holding Capacity of the Test Soil in ml_/100g 
%Moisture of the Test Soil (% Moisture) 

SAMPLE I.D. PHYD WHC.3 
(mmOOg) / 

THW„ %M„ Water To Be Added: 
THW^- %Mts (mL/100g) 

ContraL 0.75 60. C HZ. iS 
2.^5 

hzhz 

- (  0.75 SG.Z 3 ( .57 
use 
- 21-1 & J2,H0 

• %  0.75 55.°! HI.  12- 0.6S 21.27 
-3 0.75 HO. $' 7>0,3$ 2S.7& •u r s\ 

f * ^ /Je.cd ed 

H 0.75 H7.0 7>5.2S 2.1.01 1/.2H 
-jr 0.75 GO. 0 HZ. 00 19-7H 2 X 2 C  

~~ J OtLf. 0.75 <r£„r H3L.3? 2?.3l  

NOTES: / ^7' 2s), w O'MP* Q»i>- 3 3®>i 3/O/qo 
C otof ist  J? 

^60- Jcrt". 

+V> * 

0,7 J 2H7.7 t f f '7% 104 i7s:?r 
T 60 6U 

j/j/̂  



CLIENT: 
ESI #: 

Rov F. Weston 
8505 

WATER HOLDING CAPACITY OF SOIL 

WHC (mL H20/100 g Soil) Final wt (a) - Initial wt fal x 100 
Soil wt (g) 

„ , n uJt i Wit X«;t,*L ^ Ory 

AcvAc-A 
^<S\\ 

Sample 
ID 

ContraL 

'I 

'3 

-S' 

-2 a*> 

Date & 
Initials 

Funnel 
ID 

2 

7 

_r 

10 
4/(7/0° 

?0W 

Soil Dry 
Wt(g) 

loo ,  o  

~L/t?/00 

7<M 

Wet Filter Paper + 
Funnel + Cup (g) 

333. S 

KS. S' 
At Co.fi, 

/ 9 3 - / 
Afc C-*f 

GO. 3 

S'7. C 

CO. 2 

S7.H 
9-/t7/oc 

XCuC, 

Initial Wt (g) 

H31. S 

acs.s  

213. I  

U0.3 

IS-?. & 

t  £0. d 

/S7.H 
O//9/60 

XlE/2 

Final Wt (g) 

H93.h 

322.0 

39?. 0 

200.7 

a o h. c, 

2 3.0. 2 

20S. S 
PI (3(0° 

m 

WHC 
(mL HjO/100 g 

Soil) 

CO-Q 

sc.s  
ssA 

HO. 3 

H'1.0 

CO'O 

H8-( 
o/zz/co 

Xfo3 

2/29/00 

NOTESCy Cont'd w,Li not tyhrs. sc 6-c k(ifi> t\^es Co^x •£(-*„£• fxLL Se'u 
iv^-e ft/e i'3a44 fA-Pit*. s:tt *4—(tuts—n i'j! 4 t • -l.~7-.~Z £cs °-t 3Usf. 

VL/O/CO -/ 3'23.2 5?-7 
Xty -2 zsz. C ^2-S "2 %> 7.s>a 

-3 CLIH.O S3-9 

SA^/LiT--^ F'm^L hs* \A/H-C. 
-2/zVa» 

-xttG 



CLIENT: Rov F. Weston 
ESI #: 8505R 

PERCENT MOISTURE 

Sample 
I.D. 

Beaker 
I.D. 

Beaker 
Wt. (g) 

Soil Wet 
Wt.(g) 

Dry Wt. 
#1 (9) 

Dry Wt. 
#2(g) 

Dry Wt. 
#3(g) 

% 
Moisture 

- /  / 0 °im 31. S7 

- 2  20.U- W-Jfoy 
UM 07 clo.GS 

• 3  3 0 37. C57£> 37. ^ 2X7Q 

H V & &U13Z 31.11W 37. 3301 37. 333>f •2 H.Ol 

-s 3- £ 2t02Hl 31.S6/C 37.180^ nn 

Pup. - / (of] •XL°1380 21.00H2 26. IHSO 36.  /v? r  al3°\ 

C*t(Str fcvicj.5 (OA 

Date & 
Initials 

3/I IM 
m 

3//0/0 0 
7&tf 

3 /p/d{ 
XfdJ 

3/ttM 

XMl 

3/'3/o° 

?6W 

COMMENTS. da n't r o L l/\A.S AJn t '*r\ -%)A7^ lHa it LA C.a.La.i.^L<o£ icr\S t 
(Wet Wt.- Beaker Wt.) - (Dry Wt. - Beaker Wt.) X 100 = % moisture 

(Wet Wt. -Beaker Wt.) 



CLIENT: Roy F. Weston 
ESI #: 8505 

Cb 

SOIL DRYING PROCESS 

Sample I.D. Beaker I.D. Dry Weight #1 
(g) 

Dry Weight #2 
(g) 

Dry Weight #3 
(g) 

t rcrC If 73. 27%% W'7/%/tz73' 

-I 32 7 22 8 OS. 2 92. 

-2 3£3 £1. Z2$ £<j.  S21 

-.3 7 n *rv. 7 0. 9S 7 70. 7*1 

-H \l% O 2 . H O 0  G 2 . / 0 7  

"O t < j x  G8. 930 0 8 - 1 / 9  

Date & Initials z-Zii/ffd 1&* 
'Z/zf/oo 

,Y/ar 
V/f/c 

COMMENTS: 

PERCENT MOISTURE 

Sample 
I.D. 

Beaker 
I.D. 

Beaker 
Wt. (g) 

Soil Wet 
Wt.(g) 

Dry Wt. 
#1 (g) 

Dry Wt. 
*2(g) 

Dry Wt. 
#3 (g) 

% 
Moisture 

0r\ t 6A 23. V77 31 93 7% 38. ? Y 7 6  31 73 7S 1.95 

- /  10 mi 38.30^3 32.932 I 30. H 7 
'2 28. £773 38. £s2 7 30 3IOS 30.3279 23.20 

•3 ^ e. 28. 10 81 3% 7200 3 0 .  1 7 0 8  30. 9m 2C.03 

"H 2C 3-1 HH?0 3107SS 30. 2Obi 30. i870 2 2 . H i  
- s  S£ 28.0292. 31.0*2. J 3 7 .  M l  0  37. 0321 20.3^ 

0„\f>. -1 Ht 2l. iH2l 39.iO 90 20. Oi l  I  3 0 .  0 1 8 0  31. 37 

Date & 
Initials 

i/n/co z/rt/o* 
7&A 

~Z-/f7/0° Z./-L x/00 

KM 
0./Z z/oc 
AGS 

COMMENTS: 1 o-.Mtro,ce- t -HOl 

r\ 

(Wet Wt.- Beaker Wt.) - (Dry Wt. - Beaker Wt.) X 100 = % moisture 
(Wet Wt. -Beaker Wt.) 

»sW O*? t.orsVro\ •* Ca\ "A 



Control Organic Compost 

Eisenia foetida Bioaccumulation Assay 
WATER HOLDING CAPACITY & REQUIRED SOIL HYDRATION 

SAMPLE 
ID 

FUNNEL 
ID. 

Soil Dry 
Wt(g) 

. Wet FP + 
Funnel +^j 

Initial Wt 
(g) 

Final Wt 
(g) 

WHC 
mL [too^ 

PHYD WHCB 
(mL/lOOg) 

THW„ %M„ Water To 
Be Added: 

OC031400 1 I00g 33. i  M>l> %o,s 0.75 <c028 '3 H. 3 / 2 C %| 

PERCENT MOISTURE Calculation 
Sample 

I.D. 
Beaker 

I D .  
Beaker 
wt.(g) 

Soil Wet 
wt.(g) 

Dry Wt. 
K (g) 

Dry Wt. 
« ( « >  

Dry Wt. 
#3(g) 

% 
Moisture 

OC03I400 3Sj f y . s o i o  6H.WS 3Y- 3 /  



Eisenia foetida Acute Assay 

STUDY NUMBER: 8505 
CLIENT: Roy F. Weston 

DAYO: 

.O 

fS 
• 
-a} 



Eisenia foetida Acute Assay 

STUDY NUMBER: 8505 
CLIENT: Roy F. Weston 

DAY 14: 



Eisenia foetida Bioaccumulation Assay 
STUDY NUMBER: 8505 CLIENT: Roy F. Weston 

DAY TEMP 
°C 

IN IT. GENERAL OBSERVATIONS 

4J S-e. \ kr 6v K ̂  SJ&rtfct-

MJXfLO- l̂ -f~ C \ £JCjhJ~Sj/cwJL )\Jq G.dfpy\ t'n gsty try). 

a\ Ct L>;rtp\ ceck&s ^,5T , ' V-i 
T 

SUHAH mfcs l^c ^,rwKKa/)^f 

o? \ nn/M vmk PFfr , 1 if/rR 

_c£J \WM Vtofc Ffoi \qLi<? 

j£1_ 

£1 Ci=. 

a o/ is/ j ,  /Q 1° f ,  

inftrl Ycok Pi ,4c 

\S<q.J-UA hjl CJ ft A. A •—/i)/77^irst r fj rt.fc 

rgc.As^> \^V ̂  ̂ ^ \ \ t  '-Aiy^ * ̂  ̂ ' tartsj \ \, \j —. \A;o<; *»-

^unf I itefs —i-l. iN^c-t It <rt-k 

• V\v nw 
10 _a)j_ 

un. 
11 

12 
•M ZLL 

Zl SL 

S q j j j  /  < ? .  V* C /l&J/J;? ^k. 

"^fVf-r if fQ H 4s tl.S ° C. , // / -  (-*0 C 'S~ $ Q 
9s 

13 

14 
tZL £aJ_ 
M. 2 

RcfAlJAAjfiJr 

^jMlAJsj}  A o tod' tOi /<?. ( „•  C 

>—CtJO?-sV* -A (f). /i.—• 

Lff4Js ft Yrrsnt^ t^.k 

SjL̂ rnMfCh V JLuJioK  ̂



DOCUMENTATION FORM 

STUDY No.: XfOS STUDY DIRECTOR: 

PROJECT TITLE: fl F U/ 

GENERATED BY: DATE: z/z. ?-/(? d 

The following information is Miscellaneous Documentation 
• A Deviation from the Protocol 
• A Deviation from SOP 

O / -r- r\ c ir<> d^ ' /fC(i£u*Ly 
m f t t  X Lh So ;L lA/i: • fi) l/Jt\6cr 1/pL • Wcstlr^lJoL. 

C t j < ~ o  ( _  IOC 2°^ Q, aJL H 6CI ,jl 

-I  2MJL iOO JL 

~2 0.(10 A CCHStJ- (SOsJL 

^ C^ CZI ASkSbsw AJti, ~ 

~ H  & a / o ^  gootJL 

S 2d tOy SH  ̂ H 75jl 

(jyntroL 2- ^  C>m C02<±_ Q. Q'2tJS CLQd_ +JL. 

1 

APPROVED BY: DATE: 

(b) (4)



CLIENT: 
ESI #: 

Roy F. Weston 
8505 

cs. 

SOIL DRYING PROCESS 

Sample I.D. Beaker I.D. Dry Weight #1 
(g) 

Dry Weight #2 
(9) 

Dry Weight #3 
(g) 

'3o>\ t rcrG if n. 2?%% 

-I 32 7 £S. 21 8 £2. A HX 
'Z 3S3 Si. SIS S°l- SZ1 

-3 3 Z 7 0. 3S 7 70. ?SH 

~7 HZ C 2 . i ? 0 6  6  2 . / 6 7  

-S ! < j Z  6 8 .  7 3 6  6 P - V 1  

Date & Initials ^/iQ/eo 7lW 
7-//(/oo 

7(tUJ 

COMMENTS: 

PERCENT MOISTURE 

Sample 
I.D. 

Beaker 
I.D. 

Beaker 
Wt. (g) 

Soil Wet 
Wt.(g) 

Dry Wt. 
#1 (9) 

Dry Wt. 
#2(g) 

Dry Wt. 
#3 (g) 

% 
Moisture 

t* j -* '*-£>» tro<~ £A £8. 31 73 77 3<P. 7176 31 737S I. is 
-I 10 7i mi 38.3013 33". yyy/ 3 S.H3I 30.77 

'2 28. £713 38.6*2 7 26. 2265 36.32 71 23.26 

-3 1 e. 29.16 81 217200 3 6 .  1 7 6 H  36.1m 26.03 

7 2l HH?C 3HYSS 26. 20 61 36.i l  70 2 2 . H H  
- S  5 6 71.0'XYl •31.082 I 3 7  oil o 37. 0321 20 

Ou\f. - I Ht 21.1121 tf. i&lO ZQ.OTil l  36. 0180 :3/ .  37 

Date & 
Initials 

-t/p/oo 
yO0 

z/n/o* 1-//7/0° 

PCrs 

l/'i l/po 
Xrd3 

3./Z z/oo 
K&S 

COMMENTS: 0«*. 2 QiWtso,c.& - 1.16% 
(Wet Wt.- Beaker Wt.) - (Dry Wt. - Beaker Wt.) X 100 = % moisture 

(Wet Wt. -Beaker Wt.) 

CLaV a JKcS.^ % w ̂ 

CtS6>c^ 5^0-^ 

eA. r\ 

S"W^K 3/\6/©0. OWx€T '/ oc-<L_c.V~Vc,W 



CLIENT: Rov F. Weston 
ESI #: 8505 

REQUIRED SOIL HYDRATION 

Hydration Water To Be Added (mL/100g) = THWts - %M,S 

THWte = PHYD * WHCts 

THW ts = Total Soil Hydration Water Desired in mL/100g 
PHYD = Proportion of Hydration Required (0.75) 
WHCte = Water Holding Capacity of the Test Soil in mL/1 OOg 
%Mts = %Moisture of the Test Soil (% Moisture) 

SAMPLE I.D. PHYD WHC^ 
(mL/1 OOg) 

THW,, %M„ Water To Be Added: 
THWte - %M|5 (mL/1 OOg) 

r t 'oL 0.75 QQ.Q 
tow* src.s 

HS.HS ML H3.SQ 
I 0.75 H2.3% 30. H 7 n.fi 
2 0.75 S2.0 3 % 0 0  23.2 C /S.7H 
•3 0.75 iO.S 30. Z Q . Q 3  

Pi A/c c 
A d :  u s  6 .  

H 0.75 HI. 0 3*25 2.2.HH 12.21 
-5 0.75 GO- 0 HS.60 20. 3H 2 H . 6 C  

/i, 0.75 7(ilO 
z-Avifc 
ycec 31-37 

-l/IZ/oc 
NOTES, •(.*& Ol/JL- ,/ItSuCis tA/tr <. A t A wrsi. uCeA 

f i a y  O i l * .  i  : * A  1 C  e s 6 s .  

-10 W A/jti. 



CLIENT: 
ESI #: 
DATE: 
INITIALS: 

Roy F. Weston 
8505 

Q.//S/Q* 
yfrifi 

C>. 
'»'Cx 

pH MEASUREMENTS 

NOTES. fa A*- £>A&~c/C(~ /y8-/^r *"/ f fJ• ^ 
Ad! /T!^^ V) yroJ)?''Jj ' j/.M-l '/rtri y,^\ 

\ 



CS. 
LABORATORY SAMPLE RECEIVING LOG 

1. ESI Sample Number 8505 —\ 

2. Sponsor Name and Address Roy F. Weston Inc. C 

5 Underwood Court 

Delran, New Jersey 08075-1229 

3. Sponsor Sample Identification According to Chain of Custody ~TSr-SS-3*4 

4. Sample Container Label Data al inlcp )I IO 

5. Data Received 6. Time Received CffiSQ 

7. Method of Shipment/ Pick Up From 

Via 

8. Description of Shipping / Packing Containers(s) \ qNxnNxC W^Cl^gjr~ 
(Number, Type, Size) ^ 

9. Description of Sample Containers) CMTS. CX^ ckr̂ oJ2- •-
(Number, Type, Size) 

10. Sample Storage Location and Required Storage Conditions Refrigerator "F" 

Locked, 4°C & Dark 

11. Signature Date e2 l is/ofr  

12. Notes ' ^ 

13. Date and Description of Final Sample Removal / Disposal 

(b) (4)



LABORATORY SAMPLE RECEIVING LOG 

1. ESI Sample Number 8505 

2. Sponsor Name and Address Roy F. Weston Inc. 

5 Underwood Court 

Delran. New Jersey 08075-1229 

3. Sponsor Sample Identification According to Chain of Custody - SS — 

4. Sample Container Label Data OO l)£Q 

5. Data Received ot| i&}6 O 6. Time Received 

>i 

7. Method of Shipment/ Pick Up From 

Via V&A- » 

g / Packing Co 
(Number, Type, Size) 

8. Description of Shipping / Packing Containers(s) fagsJl 

9. Description of Sample Containers) < o> 
(Number, Type, Size) 

10. Sample Storage Location and Required Storage Conditions Refrigerator "F" 

Locked. 4°C & Dark 

11. Signature Date 03)^|()O 

12. Notes 

13. Date and Description of Final Sample Removal / Disposal 

(b) (4)



8. 

LABORATORY SAMPLE RECEIVING LOG . 

1. ESI Sample Number 8505 "i3 

2. Sponsor Name and Address Roy F. Weston Inc. 

5 Underwood Court 

Delran, New Jersey 08075-1229 

3. Sponsor Sample Identification According to Chain of Custody " ~T 

4. Sample Container Label Data | 

5. Data Received 6. Time Received Qcf3Q 

7. Method of Shipment/ Pick Up From 

Via 

Description of Shipping / Packing Containers(s) I- ScyA iji ci^iC. 
(Number, Type, Size) O 

9. Description of Sample Containers) cxg> 
(Number, Type, Size) 

10. Sample Storage Location and Required Storage Conditions Refrigerator "F" 

Locked. 4°C & Dark 

11. Signature Date_ 

12. Notes 

13. Date and Description of Final Sample Removal / Disposal 

(b) (4)



LABORATORY SAMPLE RECEIVING LOG 

1. ESI Sample Number 8505~M 

2. Sponsor Name and Address Rov F. Weston Inc. f 

5 Underwood Court 

Delran, New Jersey 08075-1229 

3. Sponsor Sample Identification According to Chain of Custody '' ~TS~" SS-3H 

4. Sample Container Label Data a Woo i a o o 

5. Data Received CO 6. Time Received oQ3Q 

7. Method of Shipment/ Pick Up From 

Via -

8. Description of Shipping / Packing Containers(s) \ ~ 
(Number, Type, Size) ^ 

9. Description of Sample Containers) — 
(Number, Type, Size) 

10. Sample Storage Location and Required Storage Conditions Refrigerator "F" 

Locked. 4°C & Dark 

11. Signature ^ Date £? I iF-i CO 

12. Notes 

13. Date and Description of Final Sample Removal / Disposal 

(b) (4)



'•V--I * 

LABORATORY SAMPLE RECEIVING LOG 

1. ESI Sample Number 8505 —! 

2. Sponsor Name and Address Roy F. Weston Inc. 

5 Underwood Court 

Delran. New Jersey 08075-1229 

3. Sponsor Sample Identification According to Chain of Custody ""ES— B>(y -Q^ 

4. Sample Container Label Data a W l o o  uas 

5. Data Received 6. Time Received 

7. Method of Shipment/ Pick Up From 

Via £- y-

8. Description of Shipping / Packing Containers(s) qWsVvQ. — \ 
(Number, Type, Size) " 

9. Description of Sample Containers) 
(Number, Type, Size) 

10. Sample Storage Location and Required Storage Conditions Refrigerator "F" 

Locked. 4°C & Dark 

11. Signature Date Qj&lod 

12. Notes 

13. Date and Description of Final Sample Removal / Disposal 

(b) (4)



ENVIRONMENTAL PFrTECTION AGENCY 
Office ;;f Enforcement 

CHAIN OF CUSTODY RECORD 

REGION 3 
841 Chestnut St. 

Philadelphia. Pennsylvania 19107 

Oiitribution: Original Accompanies Shipment; Copy to Coordinator Field Files 

(b) (4)

(b) (4) (b) (4)




